Design of a controlled release system of OP-1 and TGF-β1 based in microparticles of sodium alginate and release characterization by HPLC-UV.
A new system for sustained release of growth factors, such as osteogenic protein 1 (OP-1) and transforming growth factor β1 (TGF-β1), intended to repair and promote dental tissue regeneration in rats was designed and characterized in this work. The release system was made with microparticles of sodium alginate, produced by ionic gelling dripping technique. The release profiles of OP-1 and TGF-β1 from biopolymer matrix were determined by high-performance liquid chromatography (HPLC), and with this purpose, an HPLC-UV method was developed. About 80% of each growth factor was released in the first 24 h, reaching almost 100% in 168 h. The system was tested during the tissue repair in rat molars in comparison with calcium hydroxide and both growth factors not encapsulated. The dentin sialoprotein (DSP) was used as a repair marker. It was detected by immunohistochemistry, after 14- and 28-d post-treatment. X (2) test (p ≤ 0.001) and Fisher exact test (p ≤ 0.05) were applied for assessment of the amount of immunostaining. The treatment with encapsulated OP-1 showed an increased DSP immunostaining after 14 d and did not find any significant difference with the immunostaining observed for calcium hydroxide treatment. Treatment with TGF-β1 did not show significant difference with calcium hydroxide. Treatment with both factors OP-1 and TGF-β1 showed higher DSP immunostaining in comparison with calcium hydroxide treatment. In conclusion, the combination of both growth factors encapsulated showed more DSP immunostaining in comparison with each one separated, either encapsulated or not.